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dry shippers

policy

Personnel using liquid nitrogen must be trained in the safe handling of liquid nitrogen and have completed the (Insert name of training package).

principle

Liquid nitrogen biological shippers (dry shippers) are designed for transporting biological materials at cryogenic temperatures. The shipper contains absorbent filler that can hold liquid nitrogen. When the shipper is charged, the temperature inside the shipping cavity remains at about -196oC until the liquid nitrogen evaporates from the filler. 

Responsibilities

(Inset manufacturer’s name) personnel are responsible for maintaining the dry shippers utilised by the Facility. 

equipment

· (Insert cryoshipper name) 
· (Insert cryoshipper name) 

Shippers are located either in the (Insert room name and room number) on (Insert location eg.level) or in the (Insert manufacturer’s name) Facility.

safety

1. Wear protective clothing, including face shield and cryogenic protective gloves, when transferring liquid nitrogen. 

2. Store and use the shippers only in well ventilated areas.

operation

A dry shipper should be available for use at all times. 

DO NOT fill the shipper with any liquid other than liquid nitrogen. 

When weighing the dry shipper, do not include the outer transport casing.

1. Check the dry shippers daily, recording the temperature on the Cryogenic Tank Record (Dry Shippers). 

2. Recharge as required (approx 9-11 days). Temperatures must be maintained below –165oC. 
3. Recharge the shipper by adding liquid nitrogen until it is 2/3 full. 
4. Remove shipper from its outer transport container (if required) before filling, to avoid liquid nitrogen coming in contact with the vacuum plug.

5. Add liquid slowly to minimise the volume of nitrogen gas generated.

6. Keep the cap in place, except during filling or loading/removing material, to minimise exposing the cold specimen cavity to air and minimise moisture accumulation in the absorbent filler. 

7. When using the shipper for transport outside the metropolitan area, ensure that it is fully charged. 

8. Use a trolley with appropriate strapping to move a fully charged shipper. 

9. Material (samples, canister, racks) should be pre-cooled before being placed in the shipper.

10. Load the shipper according to the Transport procedure.

11. When in use, the shipper must be kept as upright as possible to ensure the holding time is not reduced.

initial charge 

These instructions apply when charging a shipper for the first time, or after the moisture removal procedure.

1. Set unit on a scale and fill the shipper with liquid to the bottom of the necktube.

2. Allow unit to stand undisturbed while refrigerant is absorbed.

3. Approximately every 5min, add liquid to maintain the level. 

4. Shipper is full when the liquid level remains at the bottom of the necktube. This may take 10-15 cycles.

5. Pour the liquid remaining in the refrigerator central cavity into a suitable cryogenic container (e.g. another dry shipper).

6. The shipper should weigh approximately 15-18 kg when charged.  

MaintenaNCE

Static Holding Time

Measure the static holding time annually, as follows.

1. Fully charge the shipper and check the temperature is below -185oC. 

2. Weigh the full shipper and record weight on the Cryogenic Tank Record (Dry Shippers).
3. Monitor the temperature using a data logger until the temperature rises above -165oC.

4. Download the data logger and print the temperature graph (Data Logger Instructions).

5. Determine the number of days that the temperature remained below -165oC (= static holding time).

6. Record the static holding time on the Cryogenic Tank Record and attach the temperature print-out.

7. Date and initial the relevant section on the Cleaning Checklist.
8. Forward the results to the Quality Coordinator to record the static holding time in the Q-Pulse Assets module.

The static holding time for a fully charged dry shipper should be at least 6 days, to ensure a working time of at least 3 days. 

If the static holding time is less than 6 days, remove moisture according to the following procedure.

Moisture Removal

Moisture may accumulate in the absorbent filler material over time with normal usage, displacing the refrigerant and reducing the holding time. To remove moisture:

1. Allow the shipper to warm to room temperature. This may take as long as 4 weeks.

2. Direct dry heat (not to exceed 65oC), from a hair dryer or other source, into the shipper.

3. Weigh the shipper. 

4. Record the empty weight on the Cryogenic Tank Record (Dry Shippers).
Cleaning

DO NOT clean internally with any liquids. 

Cleaning may only be done when the shipper is at room temperature (e.g. after moisture removal).

1. Wipe with a cloth dampened with an alcohol solution. 

2. Record on the Cryogenic Tank Record (Dry Shippers).
post-shipment inspection

On return of a shipper, following shipment by a third party outside the control of (Insert manufacturer name): 

1. Inspect the shipper for any damage or sign that it requires cleaning.

2. If the shipper has discharged, clean as above.

3. If the shipper is still charged, but is seen to require cleaning, allow it to discharge, then clean as above.

4. Record cleaning on the Cryogenic Tank Record (Dry Shippers).
troubleshooting

Vacuum integrity may be compromised if:

· high evaporation rates are apparent under normal operating conditions

· sweating or freezing of the outside casing is apparent

The most frequent cause of vacuum failure is physical abuse. 

forms

Cryogenic Tank Record FORM60

Cleaning Checklist FORM1

DOCUMENTS

Data Logger Instructions DOC33

Transport DOC46
References

1. Material Safety Data Sheets: Nitrogen, compressed and Liquid nitrogen. Copies located in (Insert name of storage location).

2. Liquid Nitrogen section in Safety Procedures DOC1 in the Safety Manual.

3. Insert shipper operating instructions and storage location
4. Insert references to any other relevant nitrogen safety instructions.
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